Selective activation of mesoamygdaloid dopamine neurons by conditioned stress: attenuation by diazepam.
Populations of dopamine (DA) neurons in the rat brain are selectively activated by stress, and the response is attenuated by the administration of anxiolytics. Given the role of the component nuclei of the amygdaloid complex in conditioned associations, stress responses and the anxiolytic effects of benzodiazepines, we hypothesized that particular mesoamygdaloid DA projections might be especially sensitive to the effects of conditioned stress and to diazepam (DZ). We mapped the effect of a conditioned stressor on the concentration of the DA metabolite homovanillic acid (HVA) in distinct amygdaloid nuclei and other brain nuclei and areas and the effect of DZ (1 or 3 mg/kg) on the conditioned response in drug-experienced subjects. The conditioned stress paradigm resulted in significant elevations in classical indices of stress, including serum corticosterone and plasma epinephrine. Conditioned stress-induced increases in the estimated activity of DA neurons were specific for DA neurons projecting to the central, basolateral and lateral amygdaloid nuclei, and for DA projections to the dorsal septal nucleus. Conditioned stress-induced increases in the HVA concentration of responsive amygdaloid nuclei were antagonized by low, anxiolytic doses of DZ. These results indicate a role for a subset of mesoamygdaloid DA projections in transducing the impact of perceived stressors on the output of the amygdaloid complex. A role for particular amygdaloid DA projections in the formation of conditioned fear or anticipatory anxiety and its modulation by anxiolytics is also suggested.